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Remarks 

Prelimmarv Matters 

Claims I- 4, 6, 8-10, 13, and 14-18 are pending. Claims 7 and 14 were 
cancelled. 

No additional fees are required. If determined otherwise, the Office is 
authorized to charge Deposit Account No. 07-1077 for the amount. 

The Office has commented about "microreplicated" being a process limitation. 
Applicant traverses this view, because the adjective "microreplicated" describes the 
faithful repeated reproduction of flie etched pattern by design, not be happenstance. 

Withdrawal of Non-Compliant Amendment 

Applicant acknowledges the withdrawal of the Notice of Non-Compliant 
Amendment, with thanks. 

Amend ment to Specification 

Applicant acknowledges the entry of amendments to the specification, with 

thanks. 

Withdrawn Rejections 

Applicant acknowledges the withdi^awal of prior rejections, with thanks. 

Objection to Specification 

Notwithstanding the entry of the amendments to the specification, the 
specification amendments were objected to as constituting new matter. The text in the 
new paragraphs added after page 5, line 4 are taken, word-for-word, from United 
States Patent Application Serial No. 09/480,955, one of the applications incorporated 
by reference in the paragraph of the specification bridging pages 4 and 5. That 
application issued as U.S. Pat. No. 6,524,694. The text incoiporated appears at Col. 4, 
lines 31-67 and Col 5, lines 1-67. The cover page and those Columns 4 and 5 of 
Patent '694 are provided with this response. 

§112 Rejection 

Claims 1-4, 6-10, 13-18 were rejected because "thermoplastic resin*^ lacked 
antecedent basis in Claim L That has been fixed by amending Claim 1 , with support 
fi-om Claim 3 and Page 3, lines 27-30 and Page 4, lines 1-7 and 28-30. 

S 102 Rejection using U.S. Pat No. 4370.368 

Claims 1, 4, 6, 13, and 16-18 were rejected using Patent '368, To advance 
prosecution, Applicant has imported the subject matter of Claim 7 into Claim 1 , from 
which all other claims depend directly or indirectly. Claim 7 has been cancelled. 
Claims 1, 4, 6, 13, and 16-18 now overcome this §102 I'ejection. 

§ 102 Rejection using U.S. Pat. No. 5,384>173 
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Claims 1-3, 6-10, 13, 14, and 16-18 were rejected using Patent '173, Applicant 
traverses this rejection for two very important reasons: 

(1) Claim 1 pending requires the claimed product to have an outer surface 
having a matte finish with an etched pattern. Patent 4 73 does not teach or 
suggest a matte finish on the outer surface. Please see CoL 1, lines 46-51 of Patent 
*173j conveniently reproduced here: 

""Tub pf iiiveiitiosi provjdizs i\ coTiXmwi^T. for s?; plK>- 
lOgraphJo n\m. vvbir.rr fes ;Li-".i:.:cr=.-:^d cbtt i^-^^ obj^sn, 
costjpsismg ^ ■ct>srutii3n& fe&dy b^itig s^&de a:. theiTd^^o- 

Patent '173 requires the rougliness to be "on the inner peripheral wall" of the container 
body. Such roughness makes sense for the invention of Patent 173, because the 
puipose of the invention is to reduce the occurrence of a bursting pop sound, a bottom 
sink markj or buckling* These problems existed in the art of making photo film 
containers and slowed the production cycle. See CoL 1, lines 7-25 and 39-45 of 
Patent '173. 

Applicant is not concerned at all with the inside surface of bis molded product. 
Applicant wants a matte finish on the outer surface of his claimed molded 

thermoplastic product. To emphasize this point, a phrase from Claim 14 was 
imported into Claim I that the etched pattern adds tactile texture to the claimed 
product. Tactile texture on the outer surface is totally different from roughened inner 
walls. Ail pending claims are novel and patentable over Patent '1 73. 

(2) Claim 1 requires light-diffusing particles. Patent '173 requires "light- 
shielding" material to be added to the compound. Please see Col. 1 1, lines 38-42 of 
Patent 173, which defines light-shielding ability to be opacity^ conveniently 
reproduced here: 



tidE^ ligtit-shkldiiig; materid rdajs.;^^ fee added so. ord^r to 

io^dly% p.k>'slG^d strefiftJi, ^^xtic^alai'iy droaflaitg tm.- 
^0£t mtm^, or Ife. 

Patent 173 needs opacity because a photo film container that lets in light will 
expose the un-shot film in the container. 

Applicants invention is built on the concept of diffused translucency. 
Applicant wants a diffused translucency for his claimed molded product. To 
emphasize this point, another phi*ase fi'om Claim 14 was imported into Claim 1 that 
the frost colorant comprises light-diffusing paiticles to add diffused translucency to 
the product. Diffused translucency of a molded thermoplastic product is totally 
different from opacity for a photo film container by necessity to protect light-sensitive 
film in that photo film container. All pending claims are novel and patentable over 
Patent ' 1 73 for this reason also. 
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§103 Rejection 

Claim 15 was rejected using Patent '173 because of optimization of paiticle 
size. As mentioned above, Patent '173 wants an opaque product, whereas Applicant 
wants a diffusely translucent product. Particle size does play a role in the selection of 
Applicant's frost colorant. But no one in the art would look to Patent *173 that 
demands opacity for its photo film container. 

Conclusion 

Applicant has overcome numerous references and is entitled to a Notice of 
Allowance for his claimed invention, a combination of an etched pattern on the outer 
surface of the molded thermoplastic product and a frost colorant of light-diffusing 
particles within the molded thermoplastic product. 

As stated previously, Applicant combines precise etching to the physical outer 
surface with a chemical additive of light-diffusing particles to the bulk, of the 
composition of the product to achieve his inventive effect. 

If there are any matters tliat prevent a Notice of Allowance, the Examiner is 
invited to contact the undersigned by telephone. 



PolyOne Corporation 
33587 Walker Road 
Avon Lake, Ohio 44012 
Telephone: 440-930-3317 
Fax: 440-9304179 
John.Homickel@PolyOnexom 



Respectfully submitted by: 



Date 





Registration No. 29,393 
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(57) ABSTRACT 

The invention provides compositions and methods for 
imparting a translucent optical effect to transparent thermo- 
plastic polymers. The compositions comprise the thermo- 
plastic polymer and 0.01 to 15 parts per hundred by weight 
(preferably 0.1 io 6, more preferably 0.2 to 5 parts by 
weight, even more preferably 0.5 to 2 parts by weight, and 
most preferably 0.5 to 1.5 parts by weight) of at k^t one 
particulate, Hght diffusing material in the form of powders, 
fibers, whiskers, platelets, flakes, aggregates, agglomerates, 
and mixtures of these, comprising a average maximum 
particle size of from about 0.1 microns to about 200 microns 
(preferably from about 1 to about 100 microns). A first 
embodiment of the invention comprises a one step method 
for imparting the translucent optical effect. A second 
embodiment comprises a two step method, including the use 
of a concentrate composition. The translucent optical effects 
are obtainable in a continuum of very smooth to very grainy, 
depending on the type and concentration of the particles 
employed. 

12 Claims^ No Drawings 
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aggregates, agglomerates and mixtures of these. Preferably, 
the particulate material is selected from the group consisting 
essentially of calcium sulfates^ talc, silicates, kaolin, silicas, 
mica flakes, mica platelets, mica pearls, titanates, metal 
sulfates, metal carbonates, sulfides, metal oxides, borides, 
wollastooite, basalt, boron, boron nitrides, ceramics, natu- 
rally occurring calcium carbonates, and mixtures of the 
foregoing. If the particulate material is boron nitride, it is 
preferably in the form of for example, powders, aggregates, 
agglomerates, and the like, or mixtures of these. 

In another embodiment of the invention, a two-step 
method is employed that comprises the steps of forming a 
concentrate composition which comprises a mixture of (i)40 
to 90 parts by weight of a carrier agent selected &om the 
group consisting of a first transparent thermoplastic 
polymer, a dispersing agent, and mixtures of these, and (ii) 
10 to 60 parts by weight of at least one particulate, light- 
diHiising material having an average maximum particle size 
of about 0.1 to 2(X) microns, preferably about 1 to about 100 
microns, as described above. If a mixture of the first polymer 
and the dispersing agent is employed, the mixture preferably 
comprises 80 to 98 parts by weight of the first polymer and 
2 to 20 parts by weight of the dispersing agent. The carrier 
agent is preferably finely ground, finely liaked, finely pel- 
ietized or a mixture of these, and, more preferably is finely 
ground. For purposes of this invention, finely ground means 
a size of about 10 mesh or finer, preferably about 20 mesh; 
finely flaked means a maximum dimension of about y^ inch 
or less, preferably a maximum dimension of about inch or 
less; and finely pelleti2!ied means a maximum diameter of 
about Vb inch or less, preferably a maximum diameter of 
about Vae inch or less. The concentrate, in an amount of O.i 
to 15 parts by weight, is thcD mixed with 85 to 99,9 parts by 
weight of a second transparent thermoplastic polymer that is 
chemically compatible with the carrier agent, to form a 
second mixture which is then molded, extruded or formed by 
conventional means to form the translucent polymer prod- 
uct. The first and second transparent thermoplastic polymers 
may be the same or different and are selected from the group 
described above. The method may optionally include a 
further step in which the concentrate is extruded and pel- 
letized before adding it to the second polymer. 

By either the one -step method or the two -step method, the 
resulting translucent polymer product comprises 0.01 to 15 
parts by weight of the total particulate material and exhibits 
an average translucency having a measured transmittance 
that is about 2% to about 65% lower than the transmittance 
of a polymer part comprising the polymer alone; a haze that 
is about 900% to about 11,400% higher than the haze of a 
polymer part comprising the polymer alone; and a clarity 
that is about 7% to about 95%' lower than the clarity of a 
polymer part comprising the polymer alone, all al a molded 
part thickness of 30 mils. 

DETAIIJBD DESCRIPTION OF THE 
INVENTION 

A translucent frosted glass effect in transparent thermo- 
plastic molded, extruded or formed polymer products is 
obtained by the methods and compositions of the invention. 
The compositions and methods may be employed. to impart 
a translucent optical effect to virtually any transparent or 
near transparent grade of thermoplastic polymer including, 
but not limited to, polyolefins (including, but not )imixtd^ to 
polypropylene, polyethylene and clarified grades thereof), 
polyethylene terephthaiate, glycoi-modified polyethylene 
terephthalate, glycol-modified polycyclohexanemethanol 
terephthalate, acid- modified polycyciohexanemethanol 
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terephthalate, polystyrene, styrene acrylonitrile copolymers, 
polystyrenebutadiene, polystyreneacrylic esier, 
acrylonitrile-bntadiene-slyrene, acrylonitrile-styrene-acrylic 
ester, acrylics, poly methacryloo itrile, 
5 polyethylenemethyiacrylate, polymethylmethacrylate, 
po lye thy le ne -e thy lacryiat e , polye thy ie nebuty 1 acryiate^ 
polyethyleneacryiic ester, cellulose butyrate, 
polymethylpentene, polyisobutene^ polybutene, poLyamid.es, 
polycarbonate, ionomers^ polyurethane, liquid crystal 
polymers, cellulose propionate^ polyvinyl alcohol, 
polyethylenevinyialcohol, poiyethylenevinylacetate, polyvi- 
nyl chloride, high density polyethylene, polypropylene, 
polyacetal, and copolymers, grafts and blends of the fore- 
going. 

15 The frosted glass effect may be a visual effect only, such 
as that obtained when a composition of the invention is 
extruded, formed, or produced in a mold having a smooth 
surface, to produce a smooth-surfaced translucent product. 
Alternatively, the effect may be both visual and tactile, such 

2Q as that obtained by molding the composition of the invention 
in a mold having a textured surface to impart a matte finish 
to the translucent product. As described further below, 
transparent or semitransparent color concenlTates, pigments 
or dyes may also be blended with the invention composi- 

25 tions to produce colored translucent products, such as a 
''pinlc frost'*, a "green frost**, a "lavender frost** etc., in 
addition to a "clear" or "natural" firosted product Suitable 
organic pigments, inorganic pigments and polymer- 
compatible dyes are known to those skilled in the art of 

30 making colored polymers. 

The translucent optical efi'ects imparted by the composi- 
tions and methods of the invention are achieved by mixing 
very small quantities of fight-dififiising particles, having an 
average maximum particle size of about 0.1 to about 200 

35 microns, preferably about 1, to about 100 microns, with a 
transparent thermopiasdc polymer prior to molding or 
extruding the mixture. Preferably, the particles are selected 
on the basis of their ability to refiect and transmit light 
diffusely, rather than rectilinearly or specularly, and the 

40 translucent visual effect more closely resembles a matte 
finished molded or spray -coated product. Thus, for example, 
Hght "diffusing materials, such as non*shiny mica particles 
used for laser marking, are preferred over light reflecting 
(specular) materials, such as mica pearls. However, mica 

45 pearls may also be employed to achieve a frosted effect with 
a more satin" appearance. 

To achieve the desired frosted effect, the hght-diffusing 
particles may be in any form^ such as powders, fibers, 
whiskers, platelets, flakes, aggregates, agglomerates or mix- 

50 lures of these. Suitable particles include, but are not limited 
to, naturally occurring calcium carbonates, including 
reagent-grade calcium carbonate, ground chalk, ground 
limestone, ground marble and ground dolomite; ground or 
fiber calcium sulfates; silicates, such as glass fibers, glass 

55 fiakes, solid and hollow glass spheres, aluminum silicate, 
synthetic calcium siHcate and zirconium silicate; talc; 
kaoho; mica flakes, platelets and pearls; natural sificas, such 
as sand, quartz, quartzite, perlite, tripoli and diatomaceous 
earth; fumed silicas; titanates, such as barium titanate; 

60 sulfates, such as barium sulfate; sulfides, such as zinc sulfide 
and molybdenum sulfide; metaJHc oxides, such as aluminum 
oxide, sdnc oxide, beryllium oxide, magnesium oxide, zir- 
conium oxide, antimony oxide, titanium dioxide and alumi- 
num hydroxide; aluminum diboride fiakes; inorganic fibers, 

65 such as woUastonite, basah, boron, boron nitrides and 
ceramic; single crystal fibers (i-e. whiskers), such as those of 
alumina trihydrate; short fibers, such as those of aluminum 
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silicate with aluminxim and magnesiuia 03£ides and calcium 
sulfate hemihydraie; organic fiattixig agents, such as wood 
fioTir and starch; arjd mixtures of any of the foregoing, If the 
particulate material is boron nitride, it is preferably in the 
form of, for example, powders, aggregates, agglomerates, 5 
and the like, or mixtures of these. 

A desired translucent optical effect ranging in a cod- 
tinunm frotn very smooth visiiai textured effects to very 
grainy visual textured effects may be achieved, depending 
on the particulate material or mixture of particu late materials 
selected and the quantity of the particulate employed. For 
example, a smooth visual traoslucency is obtained by using 
white powder particulates, such as barium sulfate, zinc 
sulfide or ultrafine ground chalk. Slightly grainy visual 
translucency is obtained by using transparent particulateSj 
such as solid glass microspheres having a particle diameter 
of about 2 to about 100 microns (preferably about 4 to about 

44 microns) or hollow glass microspheres having a particle 
diameter of about 10 to 100 microns (preferably about 65 to 
about 75 microns); whereas a slightly more grainy visiial 
translucency is obtained by using ceramic fibers having a 2D 
diameter of about 2 to about 12 microns, and lengths of 
about 45 microns to about 1.5 milKmeters (mm). Grainy 
translucent visual effects are also obtained with additives 
such as lamellar kaolin having an aspect ratio of 10:1 
(length:diameter). To obtain very grainy visual tratslucent 25 
efl;ects, woUastonite having aspect ratios ranging from about 
5:1 to 15: i, are employed, with the highest aspect ratios 
giving the grainiest ejects. Very grainy translucent visual 
effects are also achieved by using whislcers, such as such as 
those of alumina trihydrate, and metal flakes or platelets, 
such as those of mica. 

Exemplary suitable particles for use hx the invention are 
Sachtleben Blauc Fixe Micro® 2278N (milled barium 
sulfate, approximately 3 microns, available from Whittaker, 
Clark & Daniels, Inc., South Plainiield, NJ. (manufacturer 
Sachtleben, Germany); Omyacarb® 4 (calcium carbonate, 
3.5 znicron median, 15 micron max, Omya Inc.); Talc 399 
(talc (magnesium silicate), available from Whittaker, Clark 
& Daniels, Inc., South Plainfield, NJ. (manufacturer Spe- 
cialty Mineral); Zeeospheres® W-610 (ceramic 
microspheres, mixture of particle sizes of approximately 2 to 

45 microns, Zeelan Industries, St. Paul, Minn.); Silcron® 
G602 (fine particle silica, average particle size approxi- 
mately 2.7 microns, SCM Pigments, Baltimore, Md.); 
NYAD WoUastocoate (wollastonite, aspect ratio 15: 1, 
10O-325 mesh), NYAD® 400 wollastonite (aspect ratio 
5:1), 400 WoUastocoate (aspect ratio 5:1, 400 mesh) (NYC:0 
Minerals, Inc., Wiilsboro, N.Y); hollow glass microspheres 
(glass bubbles, 3M C^orporation); Aoematt(E> TS 100 (silica 
flatting agent, average particle size approximately 2 to 10 
microns, Degussa Corp., Ridgefield Park, NJ.); Iriodin®/ 
Lazer Flair® LS 810 (mica-based additive, pajticle size 
approximately 2 to 28 microns, EM Industries, Hawthorne, 
NY.); AfQairif 110 Fine Satin (mica-based additive, E-M. 
Industries, Hawthorne, N.Y.); Polartherm® (PTllO 
(Advanced Ceramics Corporation, Cleveland, Ohio; boron 
nitride particulate material, exhibiting a particle size distri- 
bution as follows: 10% of particles 23.770 microns or 
smaller, 50% of particles 49.920 microns or smaller, and 
90% of particles 73.710 microns or smaller); and Carborun- 
dum Carbotherm® AS0517 (Carborundum Corporation, 
Amherst, N.Y.; boron nitride particulate material, agglom- 
eratesi approximate particle size 30 microns). 

Because the quantities of the particulates employed in the 
invention compositions and methods are extremely small, 
the particulates do not perform the traditional functions of 
fillers (e.g. reinforcers, extenders, opaciiiers, plasticizexis, 
etc.). 
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In one embodiment of the invention, a one-step method 
for imparting a translucent optical effect to a transparent 
thermoplastic polymer is employed, and comprises the steps 
of forming a substantially homogeneous composition com- 
prising a mixture of (i) 0.01 to 15 parts by weight of at least 
one particulate, light-diffusing material having an average 
maximum particle size of from about 0 J microns to about 
200 microns, and (ii) 85 to 99.99 parts by weight of a 
transparent thermoplastic polymer; and molding, extruding 
or forming the homogeneous mixture to form a translucent 
molded, extruded or formed polymer product. Preferably the 
particles have an average maximum size of from about 1 to 
about 100 microns. Preferably, the mixture comprises 0.1 to 
6 parts by weight of the particulate material, more 
preferably, 0.2 to 5 parts by weighty even more preferably, 
0.5 to 2 parts by weight, and most preferably 0.5 to 1.5 parts 
by weight of the particulate material. 

In this embodiment of the inveniion, to achieve a sub- 
stantially homogeneous mixture of the particulates and the 
polymer for a homogeneous translucent optical elfect, it is 
preferred that the polymer be finely ground 20-mesh pow« 
der. The pelletized polymer may be finely ground to a 
20-mesh powder prior to mixing with the particulates or the 
polymer may be purchased as a finely ground powder, when 
available. As discussed further l>elow, a dispersing agent 
and/or a flow enhancing (anti-bridging) agent may also be 
added to the particulate mixture to aid in achieving homo- 
geneity. For practical purposes, when mixing large amounts 
of polymer with particulates, the polymer will not be pre- 
3Q ground in powder from but may be used in commerciaily 
available pellet form (average diameter Vie inch to Vs inch or 
greater). The achievable homogeneity of a pelleted polymer/ 
particulate mixture, however, depends upon such factors as 
the type of particulate employed, the pellet and. particulate 
35 diameter or size, the mixing time, the natural segregation of 
the components during the time period before use, and the 
hke, resulting in a product which may have a variable, rather 
than a homogeneous, overall translucent appearance. Thus, 
this embodiment of the composition and method is less 
4Q preferred if a high degree of homogeneity of the optical 
ejQfect is desired. Homogeneity of a pelleted polymer/ 
particulate mixture may be improved by separately metering 
the polymer pellets and the particulates (frosting agents, 
and/or dispersants and/or flow enhancers) through separate 
45 feed lines into the melting screw portion of any device used 
during the melt mixing phase of the extruding, molding or 
forming process. 

In another embodiment of the inveniion, a two-step 
method is employed. By this method, a suljstantiajly homo- 
50 geneous concentrate mixture comprising at least one par- 
ticulate material in a carrier agent is prepared. A desired 
quantity of this concentrate is then blended with a chemi- 
cally compatible polymer (let down resin) to form a second 
mixture, which is then molded, extruded or formed and 
55 cured, as described above, to form the translucent polymer 
product. The degree of translucency can be adjusted by 
increasing or decreasing the loading (i.e. the "let down ratio" 
of concentrate to let down resin) of the concentrate in the 
end product. 

60 The two-step method comprises the steps of forming a 
concentrate composition comprising a mixture of (i) 40 to 90 

parts by weight of a carrier agent that is finely ground, finely 
fliiked, finely pellelized, or a mixture of these, selected from 
the group consisting e^enlially of a first Iranspare-nt ther- 
65 moplaslic polymer, a dispersing agent, or mixtures of tliese, 
and (ii) 10 to 60 parts by weight of at least one particulate, 
light-diif using material as described above, to form, a second 



